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Background
introduction
Overview
This project is a joint interdisciplinary effort with Dr. Stewart Diemont as an honors thesis. The 
purpose of this study is to update the few documented academic sources that describe the oldest 
and most environmentally friendly viticulture systems in the world. 
The viticulture systems currently present in the Vinho Verde DOC, mainly ‘uveira’ tree-vine systems 
in Northern Portugal, date back to methods used by the Romans. Environmentally, they are more 
drought, pest, and mold resistant, while also increasing local biodiversity and offering additional 
crops to landowners. They are one of a kind and now only found in a few places in the world. 
In an effort to increase Portugal’s infrastructure and standard of living, EU legislature has recently 
begun offering high percentage incentives to farmers willing to re-purpose their current viticulture 
and cereal crop systems to build more modern and efficient ones. In the coming future, climate 
change will alter important micro-climate conditions that allow for the production of this specific 
type of system production and wine. 
The methods in which Vinho Verde wines are produced will need to adapt in order to keep 
a similar composition and taste. Simultaneously, parts of tree-vine systems could offer more 
ecologically friendly and cheaper alternatives to grape production in other parts of the world for 
aspects such as drought and pest tolerance. 
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Relevance
This research study is important to the topic as it provides a baseline of information on the 
current conditions of non-commercial viticulture in Northern Portugal. While there are organized 
centers providing information and support to Vinho Verde wine production in the region, these 
leave out rural accounts. They focus on the future and improving wine quality for commerce, and 
less on the social, cultural, and community health. Without knowing what is currently happening 
in non-commercial areas and the state of use, it is hard to think of productive methods to help 
whatever situation is perceived to be detrimentally happening. Furthermore, first hand accounts in 
the field are necessary as misconceptions and false information can lead to improper suggestions. 
Prior to arrival, the bulk of knowledge that was available was that historic viticulture systems were 
disappearing and not necessarily what the actual landowners thought of this. The few studies that 
were present are now outdated (written in the 1970s) and as the EU regulations mentioned in this 
paper are recent, they are not taken into account in those sources. The studies also do not go into 
detail of specific sites, but rather take a broad approach. While a reader might think these systems 
are similar, The interesting note that this created was that it was thought that systems were rather 
similar, they are in fact very different and individualized by the person and the land available. 
This study accomplishes multiple outcomes, as it provides an updated review of general region 
conditions described in existing sources to see if designs have evolved and changed since the 
1970s. It then builds upon the old sources by going in-depth on all of the viticulture systems 
discussed in detail for dimensions, relation of site to system variation (uniqueness), and landowner 
feedback if they were able to be located. The purpose of documenting as many sites as possible 
was to reveal the level of design alternatives, since viticulture and viniculture are heavily 
dependent on terroir and micro-climatic conditions. When it was noticed that a majority of systems 
were very personalized to site locations, as opposed to a cookie-cutter design, it was even more 
important to speak to the landowners. Those that were available provided feedback on design 
reasoning, age of land plots, and what their thoughts were on change and wine in the region.
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History / Climate
Portugal
Past and Present
Portugal’s wine is as diverse as its landscape. From the terraced riverfront vineyards producing 
port at the bottom of the Douro River to the mountainous northern valleys and their young Vinho 
Verde sparkling wines. With each community comes their own equally unique traditions and 
viticulture techniques. 
As markets expand and international trade increases, new opportunities present even subsistence 
farmers a chance to increase their wealth. High subsidies for new grape varietals come at the 
expense of abandoning traditional methods and design. One example is the use of tall trees 
as vine supports as opposed to short wooden posts, which are today’s standard. Although this 
traditional methods is more work intensive and produces a lower quality (marketable) wine, it is 
one of a kind. This is one of the few locations in the world where wine is produced in this fashion, 
and for this reason the character, culture, and history behind its production is what makes it worth 
preserving.
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Traditions
- Sense of Pride : House Wine
- Personal Sustnance
- Surplus to Market
- Increase GDP and individual wealth
- Increase output of international 
marketable type of wine (vinho verde)
- Increase Eciency / Productivity
- Lower Environmental Impact on factors 
such as surface runo, fertilizer/pesticide 
contamination, water use 
- Lower initial and ongoing costs
- Minimize impact to market share
- Increase quality of house and market wine
IDEOLOGY FACTORS OUTCOMESPARTICIPANTS
Individual 
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+ Researchers
Individual 
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Economic / Political / 
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Individual Identity / 
Independence from 
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Environmental Degredation
+ Economically Fragile on 
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Location/
Climate
Climates in this northern 
region are similar to the 
American Pacific Northwest 
with a mean temperature of 
58°F (15°C) and range from 
46°F (8°C) in the winter to 68°F 
(20°C) in the summer. Most 
rainfall occurs in the winter 
and spring with a total of 
approximately 47 inches (1200 
mm) ("Terroir," n.d.). 
Portugal is a southern 
European country on the 
Iberian Peninsula bordered by 
Spain to the north and east. It 
sits against the North Atlantic 
Ocean to the west with the 
Limia and Douro Rivers 
providing two important inlets. 
Lisbon is Portugal’s capital 
with Porto as the second most 
populated city. Braga is the 
fourth most populated city 
and is situated 57 kilometers 
northeast of Porto. 
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People, Society, Economics
Introduction
People and Society 
Population (July 2017 est.):
Age structure (2017 est.):
0-14 years: 
15-24 years: 
25-54 years:  
55-64 years: 
65 years and over: 
Population growth rate (2017 est.):
Urban population (2017): 
of total population
Rate of urbanization (2015-20 est.): 
annual rate of change
Life expectancy at birth (2017 est.):
total population: 
male: 
female: 
Education expenditures (2013):
of GDP
Obesity - adult prevalence rate (2016):
School life expectancy (primary to tertiary education):
total:
Unemployment, youth ages 15-24 (2016 est.):
total: 
male:
female:
Portugal
("The World Factbook: 
Europre," n.d.)
10,839,514
15.34%
11.36% 
41.72% 
12.18%
19.4% 
0.04%
64.6%
0.76% 
79.4 years
76.2 years
82.9 years
5.3%
20.8% 
17 years
28%
27.2%
28.8%
United States
("The World Factbook: North 
America," n.d.)
326,625,791 
18.73% 
13.27% 
39.45% 
12.91%
15.63% 
0.81%
82% 
0.99%
80 years
77.7 years
82.2 years
4.9%
36.2%
17 years
10.4%
11.4%
9.3%
The following information gives an overview into Portugal’s societal and economic standing as of 
now. Information is sourced from the CIA World Factbook and the United States is used as a means of 
comparison. Although the two countries are very different in both regards, the United States was chosen as it 
is expected a majority of readers will be domestic thus easier to relate.
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Economics Portugal
("The World Factbook: Europe," n.d.)
$30,300
2.5%
2.2%
22.1%
75.7% 
5.233 million
agriculture: 8.6%
industry: 23.9%
services: 67.5%
9.7%
11.1%
19%
$62.6 billion
$74.32 billion
United States
("The World Factbook: North 
America," n.d.)
$59,500
2.2%
0.9%
18.9%
80.2%
160.4 million
0.7%
20.3%
37.3%
24.2%
17.6%
4.4%
4.9%
15.1%
$1.576 trillion
$2.352 trillion
 
GDP - per capita (PPP) (2017 est.):
GDP - real growth rate (2017 est.):
GDP - composition, by sector of origin:
agriculture:
industry:
services:
Labor force:
note: includes unemployed
Labor force - by occupation:
farming, forestry, and fishing:
manufacturing: 
managerial, professional, and technical:
sales and office: 
other services: 
Unemployment rate:
(2017 est.)
(2016 est.)
Population below poverty line (2010 est.):
Exports (2017 est.):
Imports (2017 est.):
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The Vinho Verde DOC of Northern Portugal is the larg-
est denomination that spans 51,000 acres. It contains 
seven subregions, of which the Cávado and Lima will be 
the focus in this study. These regions contain the city of 
Braga and its surrounding towns, chosen for their diver-
sity in vineyard design ("Vinho Verde 101," n.d.). 
The Lima subregion has the 
highest amount of rainfall and 
is known for micro-climates 
throughout the valleys as the 
topography changes inland. 
The height at which vines are 
planted varies and increases 
as humidity increases to avoid 
mold on lower growth. It is 
because of this feature that 
tree growth is an important 
technique and tool for 
adaptation to the landscape. 
This subregion is known for its 
white wines from the Loureiro 
grape varietal and elegant 
aromas ranging from citrus 
fruits to floral tones. 
The Cávado subregion differs 
from Lima with an increased 
exposure to the sea and low 
altitude. Lower rainfall and less 
variance in temperature, as 
well as topography, provides 
mild climates. Adapted grape 
varietals that thrive in this 
climate include the Arinto, 
Loureiro and Trapjadura. They 
produce overtones of citrus 
fruits, apples, and pears.
Both regions contain granite 
and shale soils, which lead to 
a refreshing sensation on the 
palate. Red wine is produced 
at smaller quantities within 
both subregions from the 
Vinhão and Borraçal grape 
varietals. Give off a crisp fruity 
aroma and an intense garnet-
red color ("Terroir," n.d.).
Vinho Verde DOC
introduction
MONÇÃO  1
LIMA  2
CÁVADO  3
AVE  4
BASTO  5
SOUSA  6
AMARANTE  7
PAIVA  8
BAIÃO  9
1
2
3
4 5
6 7
8 9
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‘Vinho Verde’ 
translates to 
‘Green Wine’. 
They are called 
this due to early 
harvesting, which 
is what they are 
known for. 
A cool and rainy climate 
makes ripening of grapes 
hard, thus why they are 
picked early. This, coupled 
with granite and shale soils, 
provides a refreshing crisp 
mineral sensation coupled 
with a light sparkle. Although 
varietals vary in taste, they are 
generally high in acidity and 
blended with more aromatic 
grapes to add texture and 
body. This light, fizzy, aromatic 
and sometimes sweet wine 
is perfect by itself, with pasta, 
white meat, or dessert ("Grape 
Varieties," n.d.). 
Lima/
Cávado 
Sub-region 
Varietals:
Loureiro
This is most widely cultivated 
varietal throughout the Minho 
Region and well adapted to 
cool coastal regions. It is an 
ancient indigenous variety 
known for pronounced floral 
and peach aromas.
Arinto
Arinto is also widely grown 
throughout the Minho Region 
and displays green pear and 
bright citrus fruit aromas. 
On some wine labels it is 
sometimes listed as Pedernã.
Trajadura 
(Treixadura)
Known for its delicacy and 
finesse, this varietal adds 
richness, texture and body to 
Vinho Verde wines with tones 
of apple, pear and peach.
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VITICULTURE
18
19
Definition
Viticulture
Definition & History
Viticulture, enology, and viniculture are all interrelated fields that 
have to do with the growing and processing of grapes in the 
winemaking industry. 
The definition of viticulture is the science of growing and 
cultivating grapes while viniculture specifically refers to the 
science of growing grapes for wine production. Enology is the 
study of wines and winemakeing from grapes to a final product. 
These together cover the entire process of wine production from 
planting a seed to wine consumption.
The history of grape culture and winemaking started in Asia 
Minor which is an area encompassed by modern day Turkey. 
This region is home to Vitis Vinifera, the grapevine from which 
all cultivated grape varieties were derived from prior to the 
discovery of Northern America. Practices spread from this region 
to Greece, then Italy, and then widely distributed throughout 
Europe (Issitt, 2013). 
Portuguese Viticulture
While the exact details of when and how the vine and viticulture 
spread to Portugal is uncertain, there is much evidence of its 
origin through the Romans. Planting and cultivation methods 
vary slightly from Roman practices as described in historic texts. 
Additionally, Portuguese words for tools and containers with 
vine growing and winemaking are closely derived from Latin 
(Stanislawski, 9). 
Vine architecture systems, such as arbors and high vine systems, 
were first document in Southern Italy outside of Naples and 
are still used today. These are very similar to those used and 
historically preserved to this day in Northern Portugal.
20
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Tree-Vine (Uveira) Systems
Viticulture
Tree Vines
Perhaps the first and simplest viticulture system in the 
world is an association of trees and grape vines. 
Advantages (Stanislawski, 57-60)
• Farmers managing small properties with minimal capital benefited the most from the use of 
these systems. Investors with capital can afford granite posts on which they can plant instan-
taneously, making a quick return on investment. Farmers on a budget with only the ability to 
use trees as structures would have to wait years, but incur minimal to no cost. At a time when 
agricultural fields were separated by uncultivated strips of land, these field borders produced 
another set of products and income in an area that would otherwise be noneconomic. As they 
take up almost no land area, they were especially advantageous since land for cereal crops 
could not be sacrificed in a subsistence farming model. 
• Tree systems surrounding fields also act as windbreakers, decreasing the potential of aerial 
spread of weed seeds. They also produce their own micro-climates which is one of the most 
important factors to terroir designation in wine production, which adds specific character to 
final taste. In relation to today, this factor is becoming increasingly important as climate models 
are showing increases in temperature which will level out growing conditions and increase 
evaporation rates. Maintaining certain micro-climates will be important in maintaining the char-
acter of wine that the specific terroir and DOC is known for.
• Vines higher up from the ground are less susceptible to winter frost in the bottoms of valleys 
and are more resistant to bunch rot and rot caused by parasites.
• An additional production advantage to farmers is the fuel available from the trimming of trees. 
Until recently with the advent of mass-trade and new fuel sources, fuel was a scarce and costly 
resource. Trimmed trees, and especially pollarded trees, provided an annually recurring renew-
able source.
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Disadvantages (Stanislawski, 60)
• The main disadvantage to these systems is the labor necessary for maintenance, pruning, 
spraying, and harvesting. With time being a very limiting factor to small farmers it is in their best 
interest to invest in systems that would maximize their productivity and output. Labor costs 
may double as compared to low trellises. Spraying is also both expansive and time consuming 
which can use up to a third more fertilizer than low-vine systems.
• While trees and vines occupy different soil zones than do annual cereal crops there is not 
much competition for nutrients and water. However, farmers know that more irrigation will be 
necessary within 6'-10' of a line of tree-vines. 
Trees Used as Hosts (Stanislawski, 59)
Characteristics of a tree-host:
• Tolerate pollarding and massive amounts of trimming.
• Deep-rooted, rapid growing, deciduous, medium branching, long-lived, and pesticide resistant.
• A species is further more useful if it can produce additional products other than as a host and 
wood such as bark or fruit. 
In the past: Chestnut
Prior to a fungus blight decimating most of this tree population it was widespread and highly 
valued. It acted as a host for vines, produced edible nuts, and the wood could be used for either 
construction or fuel. 
Currently: Poplar, Portuguese Oak, Elm, Wild Cherry, 
Plane Tree
While there are cases of all trees being used as hosts (even invasive species), poplar is the most 
widespread and commonly used today. It was observed in a vast majority of sites for viticulture 
purposes with other species, such as Portuguese Oak, nearby.
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Tree-Vine (Uveira) Systems [cont.]
Viticulture
Independent tree-vine association was a simple and inexpensive 
way for small-scale subsistence farmers to minimize land use for 
a maximum production value. It was accomplished by planting 
4-8 vines at the base of a tree and letting them grow upwards 
freely.  This growth was probably known most to agrarian settlers 
on the  Iberian peninsula, specifically around Naples. Popularized 
and spread by the Romans, the earliest indications in the Minho 
region is in the year 870. The use of this system was not explic-
itly written, perhaps as it was too commonplace to warrant detail 
(Stanislawski, 49)
Grove
8.31_site4
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This design is characterized by connected vines where "the 
younger cross-branches of the vines joined together every 
year from the nearest trees. If one branch does not reach to 
another, it shall be connected by a rod running between them." 
There was a natural tendency of vines to cross from one tree to 
another if the trees were close enough, and it was observed that 
growth in open areas without tree canopy shade had stronger 
growth. Due to this observation, farmers wanted to maximize 
open growth, thus stretching vines between trees further apart. 
While this method is still used, it is modernized by the use of 
metal wires instead of rods (Stanislawski, 61).
Festoon
This design is a form of the festoon with the addition of vertical 
wires in between the trees. A general design consisted of a total 
of six vines planted with one at either tree and the rest at each 
wire. This method is standard in a zone called Terras do Basto 
which is a premium for green wine. One disadvantage of this 
system is that the increased foliage shades neighboring crops 
and decreases production more than a festoon would without 
vertical wires (Stanislawski, 63).
Arjoado
8.30_site3
9.3_site4
25
Bardo Systems
Viticulture
While there are minimal differences between bardos of different 
heights, there are systems with a height under 12’ that can be 
grouped into two categories; low and medium bardos. Low bardos 
observed were between 6’-8’ feet high and used within plots 
much like modern trellis systems. If anything, they are precursors 
to more recent trellis systems which are shorter, more consistent, 
and do not use vertical wires. A medium sized bardo, 9’-12’ tall, 
was observed surrounding a home garden plot. This was used as 
a screen/barrier atop a stone wall as opposed to focusing primar-
ily as a production crop support system (Stanislawski, 79).
Low Bardo
High Bardos are characterized by 15’-18’ granite or concrete 
posts 18’-21’ apart with a mesh of vertical and horizontal steel 
wires. As with all of the other systems, granite was historically 
the material of choice, if affordable, due to durability and 
availability as a local resource in the region. 5-6 horizontal wires 
are spaced 3’ apart and vertical wires are spaced every 5’-6’ for 
the entire length of the system. Vines are planted in the ground 
both at posts and along vertical wires. These systems most 
likely came after industrialization when large amounts of steel 
wire and longer granite posts could be produced. It would not 
be feasible to use wood poles, as they would be too heavy and 
there wouldn’t be enough growing to supply them (Stanislawski, 
77). 
High Bardo
9.3_site2
8.30_site3 medium bardo - 9.1_site3
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Bardos vs. Arjoados (Stanislawski, 79)
High bardos differ from Arjoados in initial cost and labor required, timing of installation, 
sustainability with aging, integrated agricultural production (subsistence farming), and potential 
environmental benefits:
Cost and labor
Granite posts, although a plentiful natural resource, are still expensive as opposed to alternatives 
such as planting trees which could be free, given farmers know silviculture. Moving and installing 
granite posts and arbors is also a time and labor intensive task, something that most farmers who 
struggle to feed themselves couldn’t afford. Especially prior to industrialization, when all materials 
were carved and chiseled by hand, only the wealthy would be able to afford extensive use of gran-
ite and metal. While industrialization enabled a larger portion of the population to access these 
goods, the majority of people who benefited were industrialists investing in commercial farming. 
Even today, while granite is the leading material used in posts, concrete formed posts and beams 
are a cheaper alternative.
Time to implement
While the time to install a granite and steel based ramada system relied on the manpower avail-
able, a festoon or arjoado relied on the growth of the tree hosts used as ‘posts’. Even with the use 
of fast growing species and perfect growing conditions, time was constricted to natural cycles of 
growth, making it a limiting factor. This is also a constricting factor in production, as the response 
time of additional vineyards was multiple years. This is in contrast to granite/wood/concrete based 
systems in which breaking even and reinvesting profits was excelled by no waiting time.
Aging
Trees have a natural cycle they are bound to and when they die, they start to deteriorate. Even if 
a farmer wanted to continue using a dead tree as a post, in several years the post would fall after 
enough decomposition. While it was seen that some farmers planted new trees after death or even 
grew new trees alongside aging ones, vines would still need to be retrained. Additionally, trees 
could be affected by disease, weather, and any number of factors that affect growth of flora. Gran-
ite posts, on the other hand, would outlive the vines and be more structurally sound.
Additional agricultural benefits
While granite posts can only act as supports, pollarded trees provide firewood each year. While 
this is not as much of an important factor today, historically this was a significant resource that 
would take a lot of labor to gather. Tree-vines provided both a renewable source of wood and 
pieces were more manageable due to their small size. If chestnuts are used, those additionally 
provide nuts as food, however yields would be highly affected by pollarding.
Potential environmental benefits
Environmental benefits to both the vines and cereal crops within the farms include shading, micro-
climate manipulation, and increase in biodiversity. 
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Ramada (Arbor) Systems
Viticulture
The use of arbors in Northern Portugal was most likely 
introduced by the Roman's, however stayed unimportant 
until the nineteenth century at which they started to be 
used for more than building entryways. At this point, 
and at the expense of tree vines, the use of arbors was 
for home use and wine as only for personal or religious 
purposes. 
Important reasons for the sudden 
increase in arbor use can be attributed 
to the following: (Stanislawski, 67-74) 
1) appearance of disease and pests 
2) availability of resources 
3) desire to increase standardized production for exports
1) The introduction of North 
American powdery mildew 
and phylloxera decimated 
European crops and dropped 
Northern Portugal's wine 
production by 90%. Treatment, 
by spraying vines with sulfur 
mixtures, was quickly adapted 
which required a more 
structured system for maximum 
efficiency. 
2) New technological 
advancements enabled cheap 
production of steel making and 
new structural forms. Granite, 
a plentiful regional natural 
resource, could be cut into 
posts in large quantities. 
3) Many Northern Portuguese 
landowners became wealthy 
during World War II by selling 
wolframite ore which was a 
metal in short supply in the 
west. As acquiring new land 
was hard due to traditional 
ownership, wealthy capitalists 
invested in re-purposing 
what land they had to new 
viticulture systems. The 
modern arbor was the design 
of choice for its advantages 
in standardization. Tree-vines 
were not considered due to 
the slowness of growth.
28
There are many advantages of using arbors over tree-vines, of 
which cost of labor is among the highest. The use of tall ladders 
in order to reach high vines for pruning, care, and harvesting 
presented both a dangerous and time consuming task. It would 
take half of the time to harvest from an arbor as it would from a 
tree-wine due to ease of reach from the ground. Additionally up 
to one third of spray used on a tree-vine can be wasted on the 
tree foliage. 
However, arbors were very costly and only those with capital 
could afford it.  It takes four years to break even from initial 
installation and another four years for the vines to produce well. 
Standing tree-vines would also need to be removed which, 
while today is much easier, still presents a time and energy 
consuming task. It is generally beyond the resources of small 
farmers and while tree-vines may ultimately disappear, will be 
done so gradually due to this limitation.
Ramada (Arbor)
8.31_site1
8.31_site19.6_site3 29
Ramada & Cruzeta Systems
Viticulture
Arbor designs vary greatly based on available resources,  
capital, and topography of the landscape. Each landowner 
has their own preference, potentially based on experience 
or beliefs, regarding what design will work better in their 
particular plot of land.
Ramada Variations
9.4_site8
9.7_site3
8.30_site2
Leaning Ramada
Single-Sided Ramada
Double-wide Ramada
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The cruzeta is the most recent design to gain popularity in 
the Minho region. It is a modernized combination of the tree-
vine, festoon and arbor. It maintains the benefits of decreased 
labor requirements, minimal space requirements and shading. 
However, granite and steel remain to be a fairly expensive 
investment and farmers would loss the cultivation of wood from 
tree pollarding (Stanislawski, 81).  
Cruzeta
8.30_site2
9.2_site1
Ramada Extension
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STUDY
A Review of Traditional and Modern Viticulture Systems in the Lima and 
Cávado Subregions of the Vinho Verde DOC in Northern Portugal.
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Visit #1  (Context)
Study
urban
first stop / bread
surrounded fields
converted winery
slope system
canopy among trees
airport
hilltop church
monastary
Ponte de Lima
Braga
Porto
Covas
Villa Verde
Barcelos
Viana do Castelo
Vila do 
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Vieira do Minho
Guimaraes
1
2
3 4
5
arriving from madrid
leaving
M
ay
 3
1
Ju
ne
 1
June 2
June 3
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VISIT 
#1
3 days
230 miles 
travelled
4 sites/areas 
visited
As there were no contemporary 
updates on agroforestry-viticulture 
integration in Northern Portugal, 
the purpose of this first introductory 
visit was to investigate if traditional 
viticulture systems still existed. The 
goal was to cover as much land as 
possible in a variety of regions over 
the course of 3 days to be better 
informed on existing conditions. 
Luckily, there were many examples 
which provided basis for the 
continuation of this project and a 
greater look into individual systems/
design.
A second trip back to this region 
was planned which would entail 
documenting sites seen during the 
first trip and locating ideal additional 
sites.
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8 7
9
2
1
4
3
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5
4
3
6
8
7
2
1
5
9
4
3
6
8 7
2
1
5
4
3
2
1
5
4
3
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2
5
4
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Braga
Porto
Covas
Villa Verde
Barcelos
Viana do Castelo
Vila do 
Conde
Vieira do Minho
Guimaraes
Ponte de Lima
Visit #2  (Field Work)
Study
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A total of 52 sites were visited and 
documented over the course of 9 
days (Figure 1). These sites fell under 
one of two categories: measurable 
locations (42) or viewpoints from a 
vantage-point (10). The purpose of 
measurable locations was to docu-
ment exact system design in terms 
of dimensions and close-up detail 
photography. The purpose of view-
points was to capture information 
from a general area. In addition to 
wide angle landscape shots, close-
ups of designs were also taken, 
however not physically visited.
From these sites there was a total 
of 121 documented and identifiable 
sites which were grouped into 5 main 
categories of system classification 
with 11 sub-categories.
Visit
#2
9 days
52 sites 
visited
11 different 
systems
4 'uveira' 
systems
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Field Work - Methods
Study
The objective of field work in this study was to document a 
variety of different agroforestry land plots in the Vinho Verde 
DOC growing region in Northern Portugal. Their purpose would 
be to highlight different ways in which vines are grown in and 
among trees within different land plot sizes and layouts.
A template for gathering data was created in order to maintain 
standardized results of important information, which included 
sketching land plots, taking down dimensions, and identifying 
vegetation.
Basic Site Classification
[day/site#/town]
Character of Area
[what is growing in/around the 
land plot]
Site Design
[general layout sketch based 
on what is growing and 
topography]
Specific System Designs
[sketches and dimensions]
Objective
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Arriving & 
Cataloging
Upon arriving to the site gps 
coordinates and specific site 
names were recorded. These 
were carried throughout 
all documentation in order 
to easily and quickly tag 
information.
Walking & 
Interacting
The entire site was walked in 
order to pick up on details that 
would otherwise not be seen 
from afar. If possible, anyone 
working or seen in the area 
would be talked to in order to 
learn insider information on 
practices on-site and in the 
region. 
Photos
 
360 degree photography and 
perspective photography was 
conducted. These worked 
hand-in-hand to show specific 
aspects of the sites.
Mapping
Due to the speed at which 
work was being done, 
organization was the most 
important aspect of this project 
as 90 sites were documented 
and over 4,000 photos taken.
Walking
It was important to thoroughly 
walk through all sites, as they 
provided important details 
on current and historic site 
uses that otherwise would not 
be known from a street view 
analysis.
360s
Not only did these photos 
provide a wrapped view of 
how the specific location 
worked together, but it allows 
for non-biased viewing once 
viewed through a VR headset.
 Talking
All possible contact 
information was collected.
Perspectives
Perspective shots provided 
specific views that were 
hard to capture with the 360 
camera. 39
PROJECT SITES
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Site Data Layout
Project Sites
The following layout provides a way to organize all of the information gathered from the site. It includes 
important information such as location data, pictures, viticulture system dimensions and descriptions.
Site Details
The banner heading states 
the day on which the site was 
visited (8 total) and which site 
it was throughout the day 
(numerical order). 
Location = where the site is 
located in relation to Braga.
Area = if the site is within 
a residential, commercial, 
industrial or agrarian area.
Density = relative density to 
the area at the discretion of the 
researcher.
360 Pano
The panoramic images provide 
a general overview of site 
conditions in a way that allows 
a reader to interpret the 
atmosphere with surrounding 
context present.
These photos were taken either 
at the site entrance or at a part 
where a specific area of the site 
or a specific viticulture system 
could be highlighted.
Perspectives
These photographs all show a 
specific system identified to be 
present on the site. Not all site 
systems are shown and shots 
that best represented important 
aspects of the site were chosen.
These photos show specific 
perspectives, close-ups, or 
viewpoints. 
Overview
A brief overview of overall site 
characteristics and features 
starts this section. Any aspects 
of the site that are unique or 
important to note are explained.
Annotations
The reason for why the three 
perspective pictures in section 
3 were chosen are explained.
Systems
Systems were only noted on 
site if there was photographic 
evidence of them present. 
All measurements and 
construction details within 
system designs present are 
described in detail. A shorthand 
for what values mean was 
created to save space.
Viewpoints are sites that were 
observed from afar and not 
measured for dimensions.
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8.30_site1
project sites
Showing both systems as they 
come together between both yard 
areas.
Close-up of post/beam connection 
on ramada system. Concrete 
beam is not common in region.
Close-up of unique y-mada 
support system connecting post 
to beam.
1)
2)
3)
CRUZETA
HxWxL:  12'x6'x20'  P: 
concrete
B: steel Wire?: yes HxW: 9'x6'
#Layers: 1 H-1st: 9' Spacing: n/a
RAMADA
HxWxL:  9'x8'x18'  P: concrete
B: steel Wire?: yes Spacing: 8'
#Layers: 1 H-1st: 8' Spacing: n/a 
SYSTEMS PRESENTBackyard multi-part site (3' elevation 
difference - seen in picture 2) with two 
uniquely designed systems. The use 
of metal crossbeams on the concrete 
cruzeta implied a modern low-cost 
design (granite used historically, yet 
costly). Use of a concrete crossbeam 
was not seen at any other site.
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1a_Grove
H: (the height of the trees)  Tree: (the type of tree growing)  
Tree-Spacing: (spacing of trees) Tree Age: (trees either 'younger' or 'older')
#Layers: (# of vine canopy layers) @: (height of first layer) 
#v@tree: (# of vines planted at the base of trees)
1b_Festoon
H: (the height of the trees)  Tree: (the type of tree growing)  
Tree-Spacing: (spacing of trees) Tree Age: (trees either 'younger' or 'older')
#Layers: (# of vine canopy layers) @: (height of first layer) 
#v@tree: (# of vines planted at the base of trees)
1c_Arjoado
H: (the height of the trees)  Tree: (the type of tree growing)  
Tree-Spacing: (spacing of trees) Tree Age: (trees either 'younger' or 'older')
#Layers: (# of vine canopy layers) @: (height of first layer) 
#v@tree: (# of vines planted at the base of trees and/or at the vertical wires)
2a_Single-Sided Ramada
HxW: (height and width of system) P: (material) [height] 
P-Spacing: (spacing between posts)
B: (material of horizontal beams stretching between posts) 
Sys-Atch?: (is there another system attached to this one?) 
#Layers: (# of vine canopy layers) H [1st;2nd]: (height at 1st/2nd if applicable)
2b_Cruzeta
HxW: (height and width of system) S: (spacing between posts)  
P: (material) [height] 
B: (material of horizontal beams stretching between posts)     
#Layers: (# of vine canopy layers) H-1st: (height of first layer) Spacing: (spacing of 
layers)
2c_Ramada
HxW: (height and width of system) P: (material) [height]  
P-Spacing: (spacing between posts) B: (material of horizontal beams) 
Sys-Atch?: (is there another system attached?) #Layers: (# of vine canopy layers) 
System Description Shorthand  
Project Sites
A shorthand was developed in order to display all of the information gathered from each system. Numbers 
with asterisks next to them note dimensions that are guessed from memory or pictures as opposed to 
physical measurement.
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2d_Double Ramada
HxW: (height and width of system) P: (material) [height]  
P-Spacing: (spacing between posts) B: (material of horizontal beams) 
Sys-Atch?: (is there another system attached?) #Layers: (# of vine canopy layers)  
 H [1st;2nd]: (height at 1st/2nd if applicable)
2e_Ramada Extension
HxW: (height and width of system) P: (material) [height]  
P-Spacing: (spacing between posts) B: (material of horizontal beams) 
Sys-Atch?: (is there another system attached?) #Layers: (# of vine canopy layers)  
 H [1st;2nd]: (height at 1st/2nd if applicable) 
2f_Leaning Ramada
HxW: (height and width of system) P: (material) [height]  
P-Spacing: (spacing between posts) B: (material of horizontal beams) 
Sys-Atch?: (is there another system attached?) 
#Layers: (# of vine canopy layers)  H [1st;2nd]: (height at 1st/2nd if applicable)
3a_High Bardo
Height: (height of posts) Post: (post material)  
P-Spacing: (spacing between posts)
P-holes?: (are there holes in the posts) 
site boundary?: (does this system act as a site boundary/fence)
#Layers: (# of vine canopy layers) 1st Wire: (height of first layer)  
rest: (what is the height and spacing of remaining layers)
3b_Low Bardo  
Height: (height of posts) Post: (post material)  
P-Spacing: (spacing between posts) 
Vert-Wires: (are there vertical wires in between posts?)
#Layers: (# of vine canopy layers) 1st Wire: (height of first layer)  
rest: (what is the height and spacing of remaining layers)
4_Modern Trellis
Height: (height of system/posts)  Post: (post material) 
P-Spacing: (post spacing)  
#Layers: (# of vine canopy layers) 1st Wire: (height of first layer)  
rest: (what is the height and spacing of remaining layers) 45
ALL SITES VISITED
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Showing both systems as they come 
together between both yard areas.
Close-up of post/beam connection on 
ramada system. Concrete beam is not 
common in region.
Close-up of unique cruzeta support system 
connecting post to beam. Outward support 
wire is also unique.
2b_Cruzeta
HxW: 12'x6' S:n/r  P: concrete
B: steel    HxW: 9'x6'
#Layers: 1 H-1st: 9' Spacing: n/a
2c_Ramada
HxWxL: 9'x8'x18'  P: concrete
B: steel    Spacing: 8'
#Layers: 1 H-1st: 8' Spacing: n/a 
SYSTEMS PRESENTBackyard multi-part site (3' elevation difference - seen in picture 2) with two uniquely designed 
systems. The use of metal crossbeams on the 
concrete cruzeta implied a modern low-cost 
design (granite used historically, yet costly). Use 
of a concrete crossbeam was not seen at any 
other site.O
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W
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3
Concrete Beams
8.30_site1
1 2 3
A prime example of how one system was 
built upon another. This height (12') of the 
double ramada is only seen here.
This leaning ramada on the first terrace 
pitches up to the road. Nothing has been 
grown underneath, which is uncommon.
This type of extension off of a leaning 
ramada is the only example found. It is 
unique given the singular granite length.
Modern concrete construction interrupts all 
of the other seemingly historic design. These 
do not seem to line up at all.
This design is the most irregular and 
unplanned as if scraps from all of the other 
systems were used.
This single-sided ramada overhang is longer 
than most (approx. 3') and this is the only 
place with an extension on the other side 
(4-5'). Perhaps custom-made.
View of the stream below and how a very 
wide beam (30') spans the entire area.
This site is carved out of a hill, adjacent to a road leading from 
the main road, and is comprised of three terraces [N205-4].
From the road, the site drops 6' to where a majority of land 
cultivation occurs (cereal crops and vines) and can be seen 
in the pano and pics 1,2,3, and 6. The second drop goes 
down 9-10' to a stream bank. Vines are suspended over the 
stream, a neighboring water storage unit, and connected to 
the vine structures located in the second terrace (pic6). The 
stream and vines above can be seen in pic7. The third drop 
occurs on the other side of the stream and is a gradual 5-10% 
elevation decline at which the taller systems (high bardo) are 
present. 
COMPLEXITY 
There is a high emphasis on grape production and a majority of the land is left uncultivated for cereal crops, which differs 
from a majority of other sites. This site contains the most complex series of interconnected systems from all that were 
visited. Not only does it have the highest number of varying systems, but they are all built upon one another. Based on 
how architectural joints are connected to one another, it is theorized that the systems are built upon one another over 
time. Additionally, the vast variety of materials and designs used shows how the owners were being resourceful, using any 
available building materials.
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Complex Construction
8.30_site2
2d_Double Ramada [pic1]
HxW: 12'x18' P: granite   P-Spacing: 24'*
B: steel Sys-Atch?: yes_2a [hill-side] 
#Layers: 2 H [1st;2nd]: 7' ; 10' 
2f_Leaning Ramada [pic2]
HxW: 5'x15' P: granite  P-Spacing: 21'
B: steel Sys-Atch?: yes_2e [on top]  
#Layers: 1 H [1st;2nd]: n/a  
2e_Ramada Extension  [pic3]
HxW: 5'x[8'*] P: granite+steel P-Spacing: vary
B: steel Sys-Atch?: yes_2f [below] 
#Layers: 1 H [1st;2nd]: n/a  
3a_High Bardo [pic4]
Height: 18' P: concrete P-Spacing: 24'*
P-holes?: no site boundary?: no
#Layers: 6 1st Wire: 6'  rest: 5@3' sp. 
2a_Single-Sided Ramada [pic5]
HxW: 6'x[8'*] P: concrete [18' high] P-Spacing: 30'*
B: steel Sys-Atch?: no 
#Layers: 1 H [1st;2nd]: n/a  
2a_Single-Sided Ramada [pic6]
HxW: 6'x8' P: concrete [18'] P-Spacing: 21'
B: steel Sys-Atch?: no 
#Layers: 2 H [1st;2nd]: 3';6' 
SYSTEMS PRESENT
1 2 3
4
5
6
7
Older poplars here are pollarded in a 
different fashion than all others on-site. They 
are likely in their last years.
A common ramada separates a smaller 
home garden up top and a narrow corn row 
on the other.
This low bardo design is unique as it uses 
granite posts and a web-like wiring similar to 
high bardos.
Young poplars host two levels of vines 
separating land plots in a perfect example to 
show how it was done in the past.
A view across the tilled field towards the 
highly infested tree-of-heaven area, where 
most trees are suffering.
Close-up shot of how the festoons in the 
lower-portion of the site are maintained.
Located off of a low-use road running along the Cávado 
River, this site is a multi-part property at two elevations with 
a 6' difference. Pano 1 and pictures 5 and 6 show the lower 
portion. Picture 1 is shot from below and looks through to the 
top. The others show the upper portion.
The lower portion is a tree-lined field that at the time 
was tilled, but uncultivated. Older poplars, bordered by a 
man-made stream for irrigation, acted as posts for festoons. 
There was a high density of invasive ailanthus altissima (tree-
of-heaven) which in scenario was being used for festoons. 
Unlike what was seen with poplars, the metal support wires 
were cutting into the truck, even with a low vine load. A 
similar occurrence happened with eucalyptus at another site. 
While poplar is a fast growing tree, the latter are exponentially 
viral. It is theorized that due to the fast growth, the tree's 
wood is not dense or strong enough to withstand any amount 
of pressure placed upon it.
One question posed from this site is if there 
is much knowledge on how to use invasive 
species. Tree of heaven quickly takes over 
sites and can thus be destructive in an area 
otherwise striving to be low maintenance.
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Tree-Of-Heaven
8.30_site3
1
2
1b_Festoon [pic1]
Height: 9'   Tree: poplar  
Tree-Spacing: 15'  Tree Age: mixed
#Layers: 1 @: 9'  #v@tree/wire: vary_1-3
2c_Ramada [pic2]
HxW: 9'x15' P: granite  P-Spacing: 21'
B: steel Sys-Atch?: no 
#Layers: 1  
3b_Low Bardo  [pic3]
Height: 9'  Post: concrete/granite 
P-Spacing: 15'  Vert-Wires: yes @ 3'
#Layers: 3 1st Wire: 3' rest: 2 @ 3' sp.
 
1c_Arjoada [pic4]
Height: 15'   Tree: poplar 
Tree-Spacing: 15'  Tree Age: young
#Layers: 2 @: 6' ; 12' #v@tree/wire: vary_1-3
1b_Festoon [pic5]
Height: 12'  Tree: ailanthus altissima 
Tree-Spacing: 21'  Tree Age: young
#Layers: 1 @: 9'  #v@tree/wire: vary_1-3
SYSTEMS PRESENT
1 2 3
4
5
6
Walking stick cabbage borders a poplar 
based festoon in this thin, long plot.
The neighboring ag. plot is bordered by 
a wide ramada which sits up against the 
festoon.
A high bardo can be seen against the 
opposite plot border in the neighboring 
land plot.
SYSTEMS PRESENTThis rural site is characteristic of small rural land plots in terms of efficiency in land use. It is 
bordered by tree vines which act to delineate 
plots. In areas where land is scarce or clearing 
land is too time and energy intensive, this 
design is used. Walking stick cabbage is also 
planted along the tree edges as is usually done 
with home gardens.
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1b_Festoon [pic1]
Height: 15'   Tree: poplar  
Tree-Spacing: 15'  Tree Age: young
#Layers: 1 @: 12'  #v@tree/wire: n/a
2c_Ramada [pic2]
HxW: 12'x12' P: granite  P-Spacing: 25'
B: steel Sys-Atch?: no 
#Layers: 1
3a_High Bardo [pic3]
Height: 18' Post: concrete P-Spacing: n/r
P-holes?: no site boundary?: yes
#Layers: 5 1st Wire: 3'  rest: 4@3' sp.  
 
Tall Wall and Cabbage
8.30_site4
1 2 3
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SYSTEMS PRESENT
Thick vegetative growth can be seen 
here with generous fruit yields along 
one of the interconnected sides.
View of the continuous triangular 
ramada within the plot.
This side of the plot is bordered by 
posts and wire as opposed to stone on 
the others.
A triangular land plot sits in the middle of a small 
concentration or semi-rural housing. There is a 
short (3’ tall) stone wall around the plot with the 
only break being a car gate. The owner parked 
here under the vines. The owner was proud 
that this plot, producing 1000 liters of wine, is 
pesticide and herbicide free.O
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2c_Ramada [pano, pic1,2,3]
HxW: 9'x12' P: granite  P-Spacing: 21'
B: steel Sys-Atch?: no 
#Layers: 1
Organic Triangle
8.31_site1
1 2 3
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Perspective of the area context down the 
road with the plot on the right.
Ground level perspective highlighting 
design, pruning, and vine maintenance.
A strip of bare, tilled land separates the plot 
from neighboring cereal crops much like 
what is done with tree-vine systems.
This recent modern-trellis installation (2 years 
old) is a perfect example of what is currently 
happening throughout the region. The owner 
explained how a majority of the cost (upwards of 
50%) to create this plot was covered by the EU. 
Both red and white wine grapes are grown, the 
majority being white.O
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SYSTEMS PRESENT
4_Modern Trellis [pano, pic2]
Height: 6'  Post: concrete 
P-Spacing: 20'  
#Layers: 2 1st Wire: 3' rest: 1@3' sp.
EU Incentives Example
8.31_site2
1 2 3
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View underneath the overgrown canopy 
that shows minimal foliage on the 
underside.
View directly overhead the overgrown 
ramada towards an unmanaged ag. 
field.
A ramada on the other side of the 
road is up-kept, however growth is not 
vigorous.
Located along a rural back road, this site shows 
how ramada systems look when overgrown and 
unmanaged. The overgrown ramada, barely 
distinguishable on the left in the panoramic 
and center pic2, is starting to break down from 
overgrowth of vines. This is theorized to be an 
older agriculture plot due to road width, stone 
masonry, and level of steel deterioration.
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SYSTEMS PRESENT
2c_Ramada [pic1,2]
HxW: n/rx15' P: concrete  P-Spacing: 25'*
B: steel Sys-Atch?: no 
#Layers: 1
Abandoned Ramada
8.31_site3
1 2 3
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View of a tamed horizontal vine stretching 
between trees along the road edge.
Close-up of how the vines are placed 
through y-shaped branch splits.
View from the road down the evenly spaced 
grove rows of mature trees.
This site is located along a rural dirt road 
beside the Cávado river. This grove style uveira 
system is the only one of its kind that has 
been observed in the region in terms of grove 
and lack of support wires. The vines stretch 
from one tree to another by themselves and 
are wrapped and threaded through the tree 
branches in order to stand alone. 
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SYSTEMS PRESENT
1a_Grove [pano, pic1,2,3]
H: 15'    Tree: poplar*  
Tree-Spacing: 15'  Tree Age: older
#Layers: 1 @: 9'  #v@tree: 4-6
Grove
8.31_site4
1 2 3
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Close-up of beam detail/construction at 
the adjoining home-garden.
Perspective shot down the trellis rows 
which show wooden post construction.
View of garden-vineyard transition.
This modern trellis plot is located among 
housing in a small town. While the plot owner 
could not be located, it is theorized the 
adjoining home-garden (house at right in pic2) 
is in some way involved. This is due to lack of 
fencing between the plots and crops present 
at vine/garden transition. The system is most 
likely new, due to wooden post construction as 
opposed to granite or even concrete.
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SYSTEMS PRESENT
2c_Ramada [pic1]
HxW: n/rx15' P: granite  P-Spacing: 25'
B: steel Sys-Atch?: no 
#Layers: 1
4_Modern Trellis [pano, pic2,3]
Height: 6'  Post: wood 
P-Spacing: 15'  
#Layers: 2 1st Wire: 3' rest: 1@3' sp.
Church Bell Acres
9.1_site1
1 2 3
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Views away from the hillside towards 
community based ag. land in the 
northeast.
Different stages of vineyard 
development can be seen here left to 
right: planted, hill formed, and newly 
posted.
Newly constructed and planted terraced 
hillside on the Cávado River.
This entire hillside in the process of transitioning 
from forest to large-scale wine-grape 
production. Every stage from forest clearing 
to 1st year planting to mature vines was 
observed. The sheer scale of terracing and field 
construction is reminiscent of the Douro River. 
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SYSTEMS PRESENT
4_Modern Trellis [pano, pic2,3]
Height: 7'*  Post: wood 
P-Spacing: 15'*  
#Layers: 4 1st Wire: 1' rest: 3@2' sp.
Douro Copycat
9.1_site2
1 2 3
58
A Single-Sided Ramada can be seen here 
with a unique cast-concrete design.
Generic Ramada system typical to all of 
Northern Portugal.
Generic Cruzeta.
This set of systems is located in a community 
adjacent to the south of the new hillside 
construction from the previous site. All are 
within a quarter mile of one another. They are 
representative of the designs in the area. The 
single-sided Ramada with cast concrete posts, 
seen in pic1, is unique in this area. Low Bardo 
construction, seen prominently in the main 
panorama slightly to the left, is also uncommon 
because of the vertical wires.
O
V
ER
V
IE
W
PI
C
TU
R
ES 1
2
3
SYSTEMS PRESENT
2b_Cruzeta [pic3]
HxW: 8'*x6'* S: n/r  P: granite
B: steel    
#Layers: 1 H-1st: 9' Spacing: n/a
2c_Ramada [pic2]
HxW: n/rx12' P: concrete  P-Spacing: 25'
B: steel Sys-Atch?: no 
#Layers: 1
3a_Low Bardo  [pano]
Height: 10'  Post: granite 
P-Spacing: 9'  Vert-Wires: yes @ 3'
#Layers: 5 1st Wire: 2' rest: 4 @ 2' sp.
Medium Bardo
9.1_site3
1 2 3
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Views of new irrigation and current 
year’s vegetative growth.
Closeup of primary perpendicular 
irrigation line constructed in a unique 
way.
Close-up of fruit cluster.
4_Modern Trellis [pano, pic1,2,3]
Height: 6'  Post: wood 
P-Spacing: 15'*  
#Layers: 2 1st Wire: 3' rest: 1@3' sp.
SYSTEMS PRESENTThis site sits at the top of a hill within a small valley. It is a newly constructed modern 
trellis characterized by wooden posts with a 
particularly sweet grape varietal. The extensive 
irrigation system is uncommon for how rural 
the area is. Small vineyards are intermixed 
with husbandry in an otherwise cereal crop 
production area.
O
V
ER
V
IE
W
PI
C
TU
R
ES 1
2
3
Sweetest Grapes
9.1_site4
1 2 3
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All pictures show different views of the 
site.
n/a
SYSTEMS PRESENTObservation of tree cuts indicates that this site was recently cleared. While it was not confirmed 
that this site is going to be constructed into a 
vineyard, it is hypothesized as such due to the 
adjacent extensive construction. The emerging 
eucalyptus trees are interesting to note, as they 
show just how quickly the species can grow 
back.
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9.1_site7
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View of a mature tree-line festoon 
system delineating a neighboring land 
plot.
Closeup of an abandoned cruzeta post. 
Only one was present.
View to the other side of the main 
agricultural plot showing another 
festoon.
1b_Festoon [pano, pic1]
Height: 40'*+   Tree: poplar  
Tree-Spacing: n/r  Tree Age: older
#Layers: 1 @: 9'*  #v@tree/wire: n/r
2b_Cruzeta [pic2]
HxW: 8'*x6'* S: n/a  P: granite
B: steel    
#Layers: 1 H-1st: 8' Spacing: n/a
SYSTEMS PRESENTThis site is accessible down the road from the previous site towards the river. It is one of the 
only sites in which tall (higher than 15’) trees 
were both pruned and used for festoons. It is 
theorized that they were once low pollarded 
festoons that are now fully grown. If they were 
used for the same purpose when young, there 
would be a very high survival rate of trees, given 
the spacing is consistent to current festoon 
spacing and there are few gaps.
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Riverside Tall Festoons
9.1_site8
1 2 3
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Construction detail close-up of a style 
variation of the cruzeta system that borders 
the site.
Perspective shot of the site from another 
location.
View towards a second beam style that 
differs from pic1.
2b_Cruzeta [pano, pic1,2,3]
HxW: 9'x8' S: 25'  P: concrete
B: steel    
#Layers: 4 H-1st: 3' Space: 2@2' ; 1@3'
SYSTEMS PRESENTThis site is another example of a triangular land plot for grape production (another is 8.31_site2). 
This plot uses a cruzeta design and utilizes the 
inner space while the other does not. There 
is poor vegetative growth here and overall 
poor production. The system is unique in that it 
changes styles (same design, different variation 
- difference between pic1 and pic3).
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Cruzeta Triangle
9.2_site1
1 2 3
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Perspective shot of the bardo showing 
post and wire spacing.
Close-up of a system beam showing 
construction and wire connection.
Perspective along the road.
This site is located slightly north of the Cávado 
river along a rural road in a low density, small 
land plot area. The site is unique because it 
has a medium sized bardo system (small is 
5’-6’, medium is 7’-10’, tall is over 10’ however 
usually 12 or 15’). Bardos were generally 
seen surrounding larger land plots, not near 
residences. The bardo used here is different in 
that it is used here for a small backyard and it is 
not surrounding cereal crops.
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SYSTEMS PRESENT
3b_High Bardo  [pano, pic1,2,3]
Height: 12'  Post: concrete 
P-Spacing: 15'  Vert-Wires: yes @ 3'
#Layers: 6 1st Wire: 2' rest: 5 @ 2' sp.
Medium Bardo
9.2_site2
1 2 3
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View directly down the hill to festoons with 
olive tree-hosts.
View over the valley that shows the general 
landscape layout.
Close-up of pic2 that shows both festoons 
and high bardo systems bordering one plot.
This site is northwest of Braga, facing west. 
The vantage point provides generous views of 
the valley where a variety of systems, although 
mostly modern trellises, are used. The use 
of olive trees for festoons is unique. While 
pollarded olive trees can be found widespread 
near religious sites, they are very rarely used in 
uveira systems.
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VIEWPOINT - SYSTEMS PRESENT
Barren Hilltop
9.2_site3
1 2 3
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This perspective shows the majority 
of the high bardo stretching down the 
road.
The long-running system ends abruptly 
without any break in land use.
A plot across the road has almost an 
identical system, however growth is 
poor.
This site is a great example of a fully developed 
high bardo system. While not truly practical 
for grape harvesting (due to potential difficulty 
reaching inward and higher fruit), it works well 
as a screen to fully block views. A variety of 
different grapes were being grown, as is similar 
to many other properties.O
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SYSTEMS PRESENT
3b_High Bardo  [pano, pic1,2]
Height: 18'  Post: concrete 
P-Spacing: 15'  Vert-Wires: yes @ 3'
#Layers: 6 1st Wire: 3' rest: 5 @ 3' sp.
Perfect High Bardo
9.3_site2
1 2 3
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A perspective under the vine canopy 
showing an extensively (large area) built 
system with high fruit yields.
The use of a low stone wall and a canopy 
overhang produce a distinct private/public 
separation of space while keeping an 
important visibility window for safety (2’5’).
A close-up shows how a steel wire is cutting 
the tree in half - too much weight for the soft 
wood.
It was always easier to notice an important 
change in elevation through flora. One of the 
biggest indicators was a drastic overtake of 
eucalyptus and pine trees, and generally open 
land. This system was unique due to the use of 
eucalyptus as a tree host which is not holding 
up well, because of the excessive weight on the 
wire.
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VIEWPOINT - SYSTEMS PRESENT
Eucalyptus Failure
9.3_site3
1 2 3
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This perspective shows festoon leveling 
and vertical vines growing without 
support wires.
Views through the festoon towards the 
back of the site with terraces of modern 
trellises.
The remains of a high bardo can be 
seen separating a neighboring plot.
This site is located along a roadside with 
agricultural fields towards the road, and festoon 
and trellis systems in the back. The use of olive 
trees along the road, as opposed to poplars, 
oaks, or chestnuts, is unique. In general, the 
surrounding community has planted olive trees 
as their primary tree and there are very few 
that are not pollarded. Tree hosts are mixed 
with concrete posts along terraces behind the 
festoons.
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SYSTEMS PRESENT
1c_Arjoada [pic1]
Height: 15'   Tree: maple 
Tree-Spacing: 21'  Tree Age: young
#Layers: 3 @: 6'; 9'; 12' #v@tree/wire: n/r
3b_High Bardo  [pic3]
Height: 18'  Post: concrete 
P-Spacing: 15'  Vert-Wires: yes @ 3'
#Layers: 5 1st Wire: 6' rest: 4 @ 3' sp.
4_Modern Trellis
Height: 6'  Post: granite 
P-Spacing: 25'*  
#Layers: 2 1st Wire: 3' rest: 1@3' sp.
Roadside Edging
9.3_site4
1 2 3
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Perspective shot along the roadside stone 
wall showing vine growth along the steel 
wire.
View beyond the road down through the 
terraces revealing festoons at every level.
Close-up of an pollarded oak tree being 
used as a host-tree
This site is located east of Braga in a 
mountainous region with many valleys. It is a 
secluded area and seems to be fairly cut off 
from what is happening in more urbanized cities 
and towns in the east. As such, agricultural 
methods here are most like those described in 
the 1970’s sources without much change. Here, 
terraced agricultural plots are bordered by 
festoons. 
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SYSTEMS PRESENT
1b_Festoon [pano, pic1,2]
Height: 18'   Tree: oak 
Tree-Spacing: n/r  Tree Age: older
#Layers: 4 @: 6'-15' @3'S #v@tree/wire: n/r
1c_Arjoada [pano, pic1,2]
Height: 15'   Tree: oak 
Tree-Spacing: 6'-18' vary Tree Age: young
#Layers: 2 @: 6' ; 9' #v@tree/wire: n/r
Secluded Terraces
9.3_site5
1 2 3
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This viewpoint shows corn fields flowing 
into one another with minimal interruption.
Beehives are used next to walking stick 
cabbage and a small home-garden.
Perspective showing the general housing of 
the area and surrounding ramada systems.
This viewpoint is approximately 20’ above 
eucalyptus failure (9.3_site3) looking over 
the valley below. The site is surrounded by 
higher elevation vegetation, including pine and 
eucalyptus. Field plots below are smaller scale 
cereal crops with almost no vineyard dedication 
and intermixed with housing. Ramadas are the 
primary system used and generally surround 
one or two sides of a land plot.
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VIEWPOINT - SYSTEMS PRESENT
Viewpoint_beehives Below
9.3_site7
1 2 3
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View to the southwest down into the valley 
showing young tree hosts in festoons.
Close-up of an unmanaged system on the 
side of the property.
A mature festoon is seen here planted 
along the main road running through the 
valley.
This viewpoint is from the same area as 
secluded terraces (9.3_site5) on the other side 
of the same hill. The majority of this area is 
used for grape production in either cruzetas or 
festoons. This area is unique, as a vast majority 
of the viticulture here is with tree-vine systems, 
as opposed to ramadas. In most cases, tree-
vines are used along fields and ramadas are 
used around houses and in home gardens. 
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VIEWPOINT - SYSTEMS PRESENT
Mountain-Man Valley
9.3_site8
1 2 3
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View of a trellis row showing how the vines 
attach to the posts and lead wires.
View to the east across the road showing 
single-sided ramadas along a backyard plot.
The double-wire design, which is not seen 
in many non-commercial areas, can be seen 
on the top left.
This site is located along the primary 
non-highway road between Ponte de Lima and 
Braga (N201). It is interesting because it was one 
of the most prominent modern trellis systems 
along the route. Upon further inspection, it is 
more complex than most in its design. Most 
emerging modern trellis systems are basic in 
terms of the minimal wiring, layers, and materials 
necessary.
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VIEWPOINT - SYSTEMS PRESENT
Roadside Double-Wire
9.4_site1
1 2 3
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View of the fencing used to block off the 
road, which is a metal mesh along granite 
posts.
A ramada with minimal vines and vegetation 
can be seen along the edge of the property.
A ladder can be seen propped up against 
an olive tree in a position for pruning/
maintenance.
This site is located in a community that has 
planted olive trees extensively. As opposed to 
only at religious sites, such as churches and 
statues, they are a complete replacement for 
every other tree except for citrus varieties. 
They were found in yards, along the road, and 
in groves as can be seen here. No tree-vines 
were seen in the area due to what seems to be 
a discouragement against using olive trees as 
hosts.
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SYSTEMS PRESENT
2c_Ramada [pic2]
HxW: 9'x12' P: granite  P-Spacing: 25'
B: steel Sys-Atch?: no 
#Layers: 1
Olive Grove
9.4_site2
1 2 3
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Close-up of the right side of the panorama 
showing active crops and vines.
Another perspective in the area showing 
active vines along terrace cruzetas.
Perspective shot of the site.
This site is located along a secondary road 
along a valley edge. It is characterized by 
freshly mowed terraces bordered by granite 
posts that are now barren. What makes this 
site unique is that the posts are dug in past the 
edge of the terrace they border, as opposed to 
2’-3’ in from the terrace edge. Because only the 
posts are present without any wiring or beams, 
it is hard to guess what sort of system was used. 
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VIEWPOINT - SYSTEMS PRESENT
Barren Posts
9.4_site3
1 2 3
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Close-up of young trees planted alongside 
older trees showing multiple generations of 
growth.
Mix of trees along terracing in the distance.
Ramada system adjacent to a house 
propped up to a hill. 
This site is located north of Braga along route 
M532-1. It provides views over the valley 
showing primarily tree-vine and ramada 
systems. It is interesting to note how old 
surviving trees are intermittently present 
through rows of young trees. This shows the 
continuation of systems from one generation to 
the next and how they continue on thorough a 
single life cycle.
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VIEWPOINT - SYSTEMS PRESENT
Viewpoint_Valley
9.4_site4
1 2 3
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View of how vines are grown vertically up 
towards the horizontal beams.
Perspective down a row of trees bordering 
a land plot.
Close-up of a wooden stick attached to a 
concrete post supporting vines.
This site is located up in the hills bordering 
the Peneda-Gerês National Park northwest of 
Braga. It features primarily ramada systems 
surrounding fallow land. While many are either 
standard concrete or granite designs, there are 
many makeshift additions to posts, in an effort to 
make them taller.O
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SYSTEMS PRESENT
2c_Ramada [pano]
HxW: 7'x5' P: concrete  P-Spacing: 15'
B: steel Sys-Atch?: no 
#Layers: 1
3b_High Bardo  [pic1]
Not enough information gathered.
9.4_site5
Tough Grapes
1 2 3
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Overall view of one of the beam and post 
constructions of the single ramada system 
present.
Perspective on the other side of the road 
facing southwest.
Close-up of how the posts connect to the 
beams.
This site is representative of the community with 
the use of single ramadas surrounding small 
farm lots. The design of the beams is particularly 
interesting as they feature curvilinear geometry 
which is uncommon here. The beam design 
looks as if it would be used in a cruzeta model, 
however takes the form of a single ramada here.O
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SYSTEMS PRESENT
2a_Single-Sided Ramada [pano, pic1,3]
HxW: 8'*x3'* P: granite P-Spacing: n/r
B: steel Sys-Atch?: no 
#Layers: 1 H [1st;2nd]: n/a
9.4_site6
Arched Ramada
1 2 3
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View of barren posts lining built up stone 
terracing in the distance.
A high density of ramada structures can be 
seen here both supporting vines and not.
View of an unused ramada system with a 
unique beam design which hangs over one 
side.
This site is along a road and adjacent to a 
church (seen far left in the panorama). Olive 
trees in rows greet the visitor, for which parking 
is provided here. It is possible to see many 
underutilized or dead ramada and trellis row 
systems in the surrounding land plots. It should 
be noted the mere density of vine growth on 
ramada systems, as compared to other sites 
where there would be cereal crops or modern 
trellis systems present.
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VIEWPOINT - SYSTEMS PRESENT
9.4_site7
Barren Posts
1 2 3
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View of how the beam connects to the post 
on the terrace and how the post sits on the 
stone edge.
Close-up of a common way the post is 
connected to the beam.
View down the road with the leaning system 
on the left and single ramadas on the right
This site is outside of an estate on a private 
road and features a ramada leaning up against 
the bank. It was coined the term ‘leaning 
ramada’ as it is seen in other places as well. The 
system is simply built here with a straight steel 
beam leaning from one post onto a short footer 
on the other side. There was not much growth 
on the system.
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SYSTEMS PRESENT
2f_Leaning Ramada [pano, pic1,2,3]
HxW: 5'x6' P: granite  P-Spacing: 15'
B: steel Sys-Atch?: no  
#Layers: 1 H [1st;2nd]: n/a  
9.4_site8
Leaning Luxury
1 2 3
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View down into the valley showing the 
remnants of a tree row running through the 
middle of a current lot.
View into the valley showing ramadas 
surrounding land plots.
A hillside visible in the distance is being 
strip-mined.
This viewpoint is southwest of Ponte de Lima 
and is facing west down into the valley. It is at 
a higher elevation, surrounded by eucalyptus 
trees which are being heavily forested in the 
area. Views into the valley reveal medium sized 
land plots separated by ramada systems and 
intermittent remnants of tree rows (as can be 
seen in pic1). A hillside in the distance is being 
strip-mined.
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VIEWPOINT - SYSTEMS PRESENT
9.5_site1
Viewpoint_Mountain Valley
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Views of adjacent land plots and their 
use.
Perspective down the trellis rows that 
show how the vineyard was designed 
within an irregular shape.
Close-up of the designs of concrete 
posts used in this vineyard.
This site features an extensive construction of 
modern trellis rows. They are very organized, 
manicured, and use concrete posts. This implies 
they are managed by a larger industrialized 
producer in the region that most likely has more 
land holdings. Given the surroundings and how 
the adjacent plots are being used, this was likely 
a cereal crop field that was determined to hold 
more value if it was converted to a vineyard.
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SYSTEMS PRESENT
4_Modern Trellis
Height: 7'  Post: concrete 
P-Spacing: 15'  
#Layers: 3 1st Wire: 3' rest: 2@2' sp.
9.5_site2
Churchbell Rows
1 2 3
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View under the canopy of the transition to 
how the single ramada shades over the land 
plot.
A wide cruzeta is pictured with cultivated 
land on one side and a road on the other.
The ramada pictured here rests upon a 
stone wall built surrounding a backyard.
This site offers a view into the ramada systems 
lining many of the cereal crop producing land 
plots. Here, concrete single ramadas shade 
the area. Single ramadas offer the benefits of 
full size ramadas by providing overhead vine 
support, while allowing tractors vehicular access 
to land closer to the plot boundaries. A cruzeta 
and leaning ramada can also be seen here in 
adjacent plots, showing the diversity of what the 
area offers.
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VIEWPOINT - SYSTEMS PRESENT
9.5_site3
Farmland Views
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View down the road with the unique 
wooden-beam ramada to the right.
Closer view of how the ramada is 
pitched and also leans up against the 
road’s stone wall.
Close-up of how the beam (wood) is 
attached to the post (granite).
This site is located in a secluded area and 
features many of the attributes that traditional 
subsistence farming techniques in the region 
have. This includes the presence of small farm 
plots with vines, chestnut trees, citrus trees, and 
husbandry. It is unique as wooden beams are 
used in a ramada system here as opposed to 
steel which accounts for more than 95% of other 
systems (one other used concrete). 
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SYSTEMS PRESENT
2c_Ramada [pano, pic2,3]
HxW: 6'x8' P: granite  P-Spacing: 21'*
B: wood Sys-Atch?: no 
#Layers: 1
9.5_site4
Wooden Beams
1 2 3
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View to the garden closer towards the 
house that owns it.
View out in the distance to ramada systems 
bordering cropland.
Another view into the distance with 
emphasis on land delineation.
This site features an extensive garden running 
parallel to the road from which photographs 
were taken. Walking stick cabbage can also be 
seen running alongside the entire length of the 
road directly underneath. This is unique to this 
particular site and must be a community effort 
as this is more produce than would otherwise 
be grown, unless it is for a market. Ramadas 
overhanging cereal crops can be seen in the 
distance.
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VIEWPOINT - SYSTEMS PRESENT
9.5_site5
Extensive Garden
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View down the road.
Perspective upwards showing crown 
growth on a poplar tree, which is the 
majority of species used in the area.
Intensive use of irrigation can be seen 
here for a new vineyard system.
This site is unique in that it shows many different 
types of growth and interconnections. There are 
many different viticulture systems used together, 
such festoons with modern trellis rows as seen 
in the panoramic image. Chickens, as well as 
other farm animals, roam through this space. 
Each land plot is different, ranging in age and 
intensity (for example the use of irrigation).
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SYSTEMS PRESENT
2e_Ramada Extension  [pic1]
HxW: 8'x4' P: granite P-Spacing: n/r
B: steel Sys-Atch?: yes_n/r
#Layers: 1 H [1st;2nd]: n/a  
4_Modern Trellis [pano, pic3]
Height: 5'  Post: wood 
P-Spacing: 12'  
#Layers: 2 1st Wire: 4' rest: 1@1' sp.
9.6_site1
Chickens
1 2 3
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View into the ramada that has been heavily 
sprayed with a fungicide.
Close-up of the die-off of growth due to 
virus infection of the vine.
Perspective out over the fields showing 
general character of the area.
This site is situated at the edge of large crop 
fields and greenhouses. It is a high production 
area and while a majority of fields are lined with 
vines as separation, they are not as prevalent 
as in small and medium plot communities. 
Disregarding large-scale commercial 
production, there appears to be a correlation of 
the amount of care grapevines receive to the 
scale of farm production.
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SYSTEMS PRESENT
2a_Single-Sided Ramada [pic3]
HxW: 8'*x8'* P: granite P-Spacing: n/r
B: steel Sys-Atch?: no 
#Layers: 1 H [1st;2nd]: n/a
2b_Cruzeta
Not enough information gathered.
2d_Double Ramada [pano, pic1]
HxW: 12'x20' P: granite/wood P-Spacing: 20'*
B: steel Sys-Atch?: no
#Layers: 1 H [1st;2nd]: n/a 
9.6_site2
Bordeaux Mix
1 2 3
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An open water retention basin is 
located across the street.
Close-up of one grape varietal being 
grown under the arbor.
Ramada architecture can be seen in the 
distance featuring less common steel 
beams. As in many areas, walking stick 
cabbage is planted in the garden.
This site is situated along a rural road and 
features a tall ramada, 12’, on one side and a 
single ramada on the other. The tall ramada 
borders a home garden and is approximately 
two feet taller than others found in the area. 
A water retention basin is located across the 
street, as is found in most sites.O
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SYSTEMS PRESENT
2c_Ramada [pano]
HxW: 8'x12' P: granite  P-Spacing: 20'
B: steel Sys-Atch?: no 
#Layers: 1
9.6_site3
Tall Arbors
1 2 3
87
Ramadas lean inwards towards terrace 
plantings.
Unique steel beamed cruzeta stays upright 
without much support.
Close-up of single-sided ramada with 
unique steel beam construction.
This site is located along a rural road towards 
the bottom of a valley to the west of Braga. 
There are few houses scattered among vast 
strips of farmland. Height difference is made up 
by the introduction of terracing. Single sided 
ramadas line the edges of terraces which lean 
inwards. The inner portion of terraces are 
planted with cereal crops such as corn.
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VIEWPOINT - SYSTEMS PRESENT
9.6_site4
Ramada Terrace Overhangs
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View of a young festoon system with 
slow vine growth.
Perspective of a line of trees whose 
foliage is dead. It was not identified 
whether the tree itself was dead or just 
the foliage.
An adjacent farm plot is fully surrounded 
by young poplar trees.
This site is located in the middle of an extensive 
medium-plot size agricultural area. Almost all 
host trees are young in age and planted much 
closer together as opposed to other areas (6’ 
on center). There were several areas in which 
the foliage/crown of multiple trees in a line were 
dead. There was also a ramada system present, 
in which foliage was stricken by a virus, yet 
was sprayed by what appears to be a common 
Bordeaux mix copper fungicide.
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1b_Festoon [pano, pic2]
Height: 18'   Tree: poplar 
Tree-Spacing: 3'-9'vary Tree Age: younger
#Layers: 3 @: 9'; 12'; 15' #v@tree/wire: n/r
1b_Festoon [pic3]
Height: 15'   Tree: poplar 
Tree-Spacing: 5'  Tree Age: younger
#Layers: 2 @: 9'; 6' #v@tree/wire: n/r
2c_Ramada [pano]
HxW: 12'x9' P: granite  P-Spacing: 21'
B: steel Sys-Atch?: no 
#Layers: 1
9.6_site5
Extensive Tree-Vines
1 2 3
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Perspective down that shows the general 
character and density of the community.
Festoons visible below showing growth 
over multiple generations and scale.
A winding ramada in the distance shows 
how designs are built to be fluid with the 
landscape.
This site is in a remote area south of Braga 
outside of the city at a higher elevation looking 
down over the surrounding landscape. Views 
below show tree-vine and ramada systems 
which are both pictured in pic2 + pic3. The 
festoons are interesting here as they show 
growth over multiple generations. O
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VIEWPOINT - SYSTEMS PRESENT
9.6_site6
Washed Out Road
1 2 3
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This close-up perspective shows how 
vines are creating walls of foliage.
View out to the distance showing the 
vast density of evenly planted poplar 
tree hosts for festoons.
Close-up view of terraced tree-vine 
systems in the distance.
This site is located in an industrial zone south of 
Braga towards Guimarães. It is unique as it was 
an initial indicator into a change of landscape 
design related to vines. Oak trees (seen in the 
front of the panorama) became more prevalent 
and vines create walls as opposed to only 
running along vertical wires. As can be seen in 
the pictures, rows of trees are used throughout 
fields, terraces, and roads.
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VIEWPOINT - SYSTEMS PRESENT
9.6_site7
Viewpoint_Oak Interruption
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An overview of the landscape shows the 
character of farm plots and density of tree 
plantings.
A closer view of how several properties 
come together and both ramada and tree-
vine systems.
View of land borders in the distance.
This site is from the Stone Farm Hostel which 
is located southeast of Braga in the Sousa 
subregion. It shows a landscape similar in 
culture to the previous day’s site in terms of 
high density tree-vine systems. It differs in that 
ramadas are more prevalent and the patterns of 
trees are not as uniform. There is a wider range 
in the age of trees and not all land plots are 
noticeably separated.
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9.7_site1
Viewpoint_Hostel Community
1 2 3
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View to the end of the system where 
different supports are visible.
Close-up of how steel wires attach posts 
to beams (common throughout the Minho 
region).
Perspective towards a granite support post 
that is close to falling.
This site is located in the Sousa subregion 
and features a leaning ramada. The system 
separates two fallow crop fields at a 5’ 
height difference. While many systems were 
individualized by landowners constructing 
different materials together, they all were able 
to support themselves (given they were in use). 
This is one case in which the system is failing 
and poles are necessary in order for the entire 
vine structure to not collapse.
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2f_Leaning Ramada [pano, pic1,2,3]
HxW: 6'x6' P: granite  P-Spacing: 15'*
B: steel Sys-Atch?: no  
#Layers: 1 H [1st;2nd]: n/a 
9.7_site2
Leaning Grape Haven
1 2 3
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A ramada is seen here separating two land 
plots.
This view shows the high density at which 
the concrete single-ramadas are installed.
View of the concrete systems used 
alongside a garden with walking stick 
cabbage visible.
This site is a viewpoint located outside of 
Lousada facing north. While ramadas and 
and festoons are present, the system to note 
here are the concrete single-sided ramadas. 
The uniqueness in design and uniformity of 
installation would imply a single owner, however 
this may not be the case as many different home 
gardens are present. They are not planted at 
a high enough density for a single farmer to 
manage efficiently. 
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9.7_site3
Viewpoint_Concrete Heaven
1 2 3
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A close-up of the tool used to tie off 
steel wire at the end of rows.
Perspective down several rows that 
shows uniformity and precision in 
design and installation.
Close-up of strong vegetative growth in 
the first year of planting.
The construction manager, that was met at a 
local hostel, gave a tour of the operations and 
showed different stages of installation. Every 
aspect in growth, including but not limited to, 
spacing, varietals, guards, irrigation, wiring, and 
training are closely controlled. All of the pictures 
show systems that were planted this year. There 
were also systems from the previous year, as 
well as areas with only posts and barren land.
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9.7_site4
Commercial Construction
1 2 3
95
The following are field-notes recorded from each site. 
They provide insight as to why that location was import-
ant or what was learned. Further questions for future 
investigation are also included. 
8.30_site4 [tall wall, ceiling, and cabbage]
After seeing all of the sites, home gardens might be implied if walking stick cabbage is present. 
They are generally found next to whatever residence they are intended for.
8.31_site1 [triangular organic]
Great use of a type of space (small triangular) that is otherwise underutilized. In the US this would 
most likely be dying grass or at best an art installation. Here, the use provides fruit, drink, shade, 
and an inner courtyard.
8.31_site2 [EU takeover example]
While not asked, the plot was most likely either unmanaged brush growth or cereal crop as is 
planted adjacent to the vines. If it was converted from cereal crops, another emerging complica-
tion from mass planting of new vineyards would be the loss of domestic cereal crop production. 
While vineyards are higher revenue sources, especially for small-scale rural subsistence farmers, 
imports of food to Northern Portugal will increase. Overall GDP will increase, providing ‘better’ 
(higher income) living standards, however will result in loss of culture and increase in trade 
interdependence.
8.31_site3 [abandoned ramada]
Although it was not possible to determine the amount of time this area has been unmanaged, it 
is theorized that it does not take long for a system to become overgrown to the extent at which it 
cannot be salvaged. This may be an extreme compared to other plots. It is up against a wall which 
could encourage upwards growth due to the support, as there is more support to cling onto for 
wines.
8.31_site4 [grove]
While it cannot be determined whether the trees were used for wood production or for vines in 
the past, this is an example of mixed agriculture. A ramada system is visible in the back left of pic3. 
While the land plot next to these trees is untiled with no cereal grains, as is found in similar sites, 
the lack of overgrowth or brush suggest that it was recently used for ag. It may be a year for crop 
rotation and the growth of a cover crop.
While vines are only present along the road edge, that does not mean they were not present 
throughout the grove at some point, as spacing is similar along the edge as it is in the rows. Lack 
of pollarding would suggest that they were not used to support vines, however they would also not 
be present along the edge if that was the case.
9.1_site1 [church bell acres]
This site brings up the topic of shifting cultures from integrated ag. systems providing owners with 
self-sufficiency of many products to mono-culture export reliance.
Field Notes
Comments and Discussion
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9.1_site2 [Douro copycat]
While the Vinho Verde DOC is even larger than that of the Douro, it would be a shame to see that 
scale of single-owner production and minimal community involvement interrupt an otherwise tradi-
tionally centered area.
9.1_site3 [low bardo & others]
This community is interesting because there is such a wide range of systems. It signifies how 
viticulture here is very personalized to the individual; each system is very unique and thus will all 
produce different tasting wines.
9.1_site4 [sweetest grapes]
This was the sweetest and ‘best’ tasting grape in the region. It is unsure if this is due to varietal, 
planting, or use of irrigation, however it would be great to learn more about the land plot from the 
owner.
9.1_site7 [vineyard prep_tree clearing]
While not directly related to this project, the presence of eucalyptus throughout the Minho region 
is important to note. The tree is grown for the paper and pulp industry which accounts for a sizable 
portion of the country’s revenue. Mono-culture plantation growth, in addition to the tree’s natural 
aggressiveness, is pushing out species important to traditional communal farming practices such 
as chestnut and oak. The loss of these two species relates to this project in that they are substi-
tutes for poplar in uveira systems. It was observed in one location that eucalyptus was being used 
to hold up vines, but due to the soft nature of the wood, it will not be able to support it in the future.
9.2_site1   [cruzeta triangle]
As this is the second time that this type of space is utilized, it may be a common occurrence to 
see communal land plots used in this way. While the exact systems cannot be compared due to 
too many factors that affect vine growth, it is theorized that ramadas are a better system to use 
for this type of space. A ramada’s width (8-15’) provides a considerable buffer between the road 
and the inner space, while the cruzeta is more narrow (3-6’). The separation of space plays a large 
role in providing opportunities for different uses of space that are much more meaningful and 
uninterrupted.
9.2_site2   [medium bardo]
This system is the optimal choice to be used as a screen on a small plot. If growth is vigorous 
enough, it blocks all views without compromising space for other uses while still providing grapes.
9.2_site3   [barren hilltop]
It is interesting that olive trees are not used in tree-vine systems. They are also the only trees that 
can be found both pollarded and NOT used. If any other tree is pollarded, it is within the context of 
vines. 
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9.3_site2   [perfect high bardo]
It could be theorized that systems planted with a variety of grapes are more likely meant for 
consumption, as opposed to screening or plot delineation. It seems as though in almost all areas, 
vines are methodically planted for consumption (fruit or drink) and not simply as a default. While it 
may just be the custom and vernacular (ei. It would be uncommon to not follow this design), 
I am also curious as to why the main bardo is growing so well while the other across the road is 
growing so poorly. Usually a difference in growth can be attributed to different care, climatic condi-
tions, and slight design systems. While ownership and care could be different, it is unfamiliar to see 
such a similar system doing considerably worse in almost the same location. 
9.3_site3   [eucalyptus failure]
While the majority (85/90%) of tree-vine systems observed used poplar trees as tree-hosts, it was 
interesting to see how other trees in the area responded to the growth. Specifically, the use of 
eucalyptus here and tree of heaven (common name) in another. Both of these trees are invasive 
to the area and it is interesting to see how farmers/landowners are responding to the new poten-
tial problem. This brings up the point of how landowners are being resistant and working with the 
resources available to make the most of their situation. However, both trees are not responding 
well due to the softness of the wood from growing too quickly for what they need to support.
9.3_site4   [roadside edging]
A question posed by the researcher is why are olive trees not used as tree hosts. It may be due 
to the wood being too soft, as seen with eucalyptus trees at one site, however this is not likely 
due to the slow growth of olive trees (wood becomes harder over time with slower growing 
trees). Another theory may be a religious association, as olive trees were seen surrounding most 
churches in the region. A third theory may be that olive trees do not grow tall enough to be consid-
ered. One reason for high vines, especially at the bottom of valleys with moist micro-climates, is to 
raise vegetation off of the ground to avoid fungus and mold. Olive trees would limit growth to 5’-6’ 
off of the ground.
Another question raised by this site is how natural irrigation ditches affect the growth of all of the 
trees and vines. While providing a constant water source eliminates a need to irrigate by hand, due 
to constant saturation, it also increases a risk of over-watering. However, slight over-saturation may 
be preferred if it reduces the risk of drought which can be more devastating. As an advantage, 
ditches could be used to capture runoff so that flooding does not pool and drown roots, or retain 
moisture causing mold.
9.3_site5   [secluded terraces]
It would be interesting to ask landowners in this valley what their thoughts on invasive species 
are and what they know about removal treatment. They are already using one of the most effi-
cient methods (burning) and it would be interesting to find out if this was due to trial and error, or 
suggestion.
Another question would be if they plan to change to modern trellis systems soon or if it is not a 
priority. By speaking with a resident, it was found out that the entire valley is owned by a single 
family over several generations.
9.3_site7 [viewpoint_beehives below]
Beehives were not very common in the region. It would be interesting to learn more about them 
and how they integrate into the agriculture system. Is there a large enough market for their 
products?98
9.3_site8 [mountain-man valley]
From what was gathered by speaking with locals, communities are very tight-knit and in many 
cases adjoining land plots are family owned and span several generations. When asked about how 
long they have owned the land, many would reminisce about their childhood experiences on the 
land and how they remember stealing and eating grapes during the summer.
9.4_site1 [roadside double-wire]
What makes this more complex is the use of two horizontal wires (one on either side of the posts) 
which is seen in commercial high-investment sites. This uses twice as much material and takes 
more time to install. For these reasons, it is interesting to see such an intensive system in a rural 
enough area to where it would otherwise be expected to be too costly for landowners. However, 
with EU incentives and subsidies, individuals have many options now for improving agricultural 
production, so it is excellent to see development. 
9.4_site2 [olive grove]
It would be interesting to speak with community members to find out the significance of olive trees 
in the area. While no large plantations were seen, this might be an olive and olive oil mass-produc-
tion area. Also it would be helpful to ask why olive trees are not used as tree hosts.
Bardo systems were more common in the north and especially in this community. 
9.4_site3 [barren posts]
It would be helpful to find out why the posts were placed in the manner they are in. There may 
be benefits to vine growth, such as allowing air to flow more freely underneath vegetation, reduc-
ing the potential for pockets of moisture which could cause mold. This may not be cost effective, 
as longer beams would be necessary to make up the difference in terrace height (approx. 3’ 
increase).
9.4_site4 [viewpoint_valley]
It would be interesting to see how exactly the new trees are planted in relation to the old ones. Are 
new wires used, or the existing ones continued and somehow attached without disturbing/cutting? 
If the old wire is reused, it will be visible through the aging of the metal, but furthermore by how 
much the steel is digging into the older tree. One option would be to pass the old wire along new 
trees and use new wire to attach to the new wire. The downfall of this is that the new connection 
method may not be as durable and strong due to different wires being used together as opposed 
to the same one.
9.4_site5 [tough grapes]
This is another prime example of how landowners are being resourceful and using what is avail-
able to them to accomplish their goals. Here, they have attached wooden sticks to concrete posts 
further increasing the height of their border and vine growth. Thus, the use and growth of high 
vines is a desirable and important aspect of land management in this area.
The skins of the grapes in this region, and this site specifically, are much tougher than what was 
found elsewhere. While it may be due to a different variety, an additional attribute may be the 
elevation and climatic conditions in the mountains, given that the growing conditions are similar to 
what was seen in other regions.
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9.4_site 6 [arched ramada]
The designs of beams in any given structural system are generally unique and not found from one 
community to the next. Much like the customization of the systems themselves, beam design acts 
as a fingerprint for the site.
9.4_site7 [barren posts]
It would be interesting to speak with landowners that have decided to stop supporting vines on old 
systems (trees and ramadas). It would be asked both  how they grew, but also their reasoning for 
discontinuing the process.
More research should be done into the design of overhangs on systems and how those affect 
growth. For example, in this instance pic3 shows a 3’ overhang on one side while the other is flush 
with the perpendicular post
9.4_site8 [leaning luxury]
The leaning ramada design is important as it provides support for vine growth on slopes and partial 
terraces, which are areas that would be otherwise unused. Their use can be studied from both an 
economic and environmental perspective. As they only require one full-length beam, with a much 
shorter footer on the other side, they save a lot of material. In some cases there is no support on 
the hillside, and steel beams are driven into the soil or reste upon the stone wall. The other consid-
eration with these systems is the environmental micro-climate they produce. The system ceiling 
acts as an enclosure for the wall and floor which limits airflow to the ground.  This micro-climate 
may aid or hinder growth of the system and should be further studied to see its effects.
9.5_site1 [viewpoint_mountian valley]
The layout and makeup of vegetation in an area can tell a lot about a region. In this one, the 
presence of both mining and eucalyptus trees indicates a strong presence of industry. Organized, 
medium ag. plots surrounded by ramada systems indicate the community is not impoverished. The 
expanse of these layouts would not be found in a community that is more rural or less affluent.
9.5_site2 [church-bell rows]
As mentioned in another section, this is another example of how new vineyards are replacing crop 
production in the region. Another emerging problem is that with a fast-growing market for this 
wine, both outside investors and large-scale vintners will take over community land. Land that has 
been owned by the community for generations will be sold off to those looking to profit.
9.5_site3 [farmland views]
Single ramadas that lean over cultivated land offer many of the same benefits that older systems 
provide, while still allowing access to modern farming techniques. Tractors are still able to drive up 
to, and under, single ramada canopies. Utilizing and modifying this method may be a way to keep 
integrating, and taking benefit from, traditional viticulture techniques alongside modern practices.
9.5_site4 [wooden beams]
One indicator to understand the strength of subsistence farming in the community is the preva-
lence and type of resource-providing goods in the vicinity. While citrus trees and vines (ramada 
systems) are still a very common practice to be seen at households, chestnut trees and husbandry 
are more uncommon. Their existence within a certain area indicate how they were all utilized 
together.
Field Notes [cont.]
Comments and Discussion
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9.5_site5 [extensive garden]
This garden is larger and has a more formal design compared to most. The large amount of 
cabbage grown is unique, which may be for market production, and such non-commercialized 
growth is not common.
9.6_site1 [chickens]
The healthiest, resilient, and most robust farm communities are going to be those that foster high 
levels of biodiversity. By creating a diversity in design, as is used here, there are many different 
habitats which will entice more biodiversity. However, it may be hard to measure or predict the 
ecological benefits of how all of these overlapping micro-environments work together. The best 
solution would be to simply work with the landscape, and design site-specificly, which will naturally 
lend itself to a personalized and highly directive environment.
9.6_site2 [Bordeaux mix]
While it was not confirmed, it is theorized that the blueish spray on the grapevines is an application 
of a common Bordeaux mixture (copper fungicide). The extensive application at this site may be 
due to the severity of infection which can be seen in pic2.
9.6_site3 [tall arbors]
Crop irrigation is a large part of how farm plots are designed in the region. Water basins and chan-
nels are placed in strategic locations as to not require outside water to be pumped to the sites. 
Longstanding farm plots can give hints as to how crops were planted in the past. In overgrown 
areas, they can reveal the location, orientation, and systems connection of multi-use land plots.
9.6_site4 [ramada terrace overhangs]
The planting of single-sided ramadas at the edges of terraces is a strategic way to maximize use of 
space and shade plantings underneath. In the coming years it may become an important method 
to create controlled micro-climatic conditions for crops in orde to reduce the need for irrigation.
9.6_site5 [extensive tree-vines]
This site is important as it shows how modern market-production farmers are still integrating tree-
vine systems around their land plots.
9.6_site6 [washed out road]
The combination of site5 (previous) and site6 from this day are an excellent summary of tree-vine 
character in the south of Braga.
9.6_site7 [viewpoint_oak interruption]
This site shows a pivotal change in the landscape and a higher prevalence of tree-vine systems 
than was seen in the north. Although the area seems more industrialized, the use of systems 
holds more of a historical context as opposed to the north. It was mentioned in previous texts how 
communities used tree-vines in the density seen here, which differs from the north where viticul-
ture systems are more diverse. Systems here are uniform in design and implementation.
Another aspect to note is how vines create complete walls here as opposed to more open barriers 
in the north. The density of foliage is similar to an ideal bardo system, however the vines here are 
somehow able to reach such density amidst only being planted along a festoon/arjoado.
9.7_site1 [viewpoint_hostel community] 101
This is the third community within the area/subregion in which the majority of viticulture systems 
are tree-vines. Given this fact, this subregion would be the most ideal to study if the research were 
to continue. Variables would be easier to control and thus make the study more reliable.
9.7_site2 [leaning grape haven]
It is interesting to note how sturdy all systems tend to be, regardless of design. Even with make-
shift additions, continuous renewal across generations there does not seem to be a reason to fully 
replace viticulture systems. A visual vernacular is formed due to this across all communities.
9.7_site3 [viewpoint_concrete heaven]
This site is a good example of how individual communities have created their own identities in the 
forms of viticulture systems and styles they tend to use. This form with this amount of concrete was 
not seen in any other area.
9.7_site4 [commercial construction]
Seeing this construction is another eye-opening experience of how quickly the landscape is 
changing. In a majority of areas, rural farmers still use techniques that have been passed down for 
generations. In others, as  seen here, hundred of acres of forest and farmland are being destroyed 
to plant vast mono-culture commercial vineyards.
-end-
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Conclusions
Summary
IMPORTANCE / OUTCOME
This study topic is important as the density of traditional viticulture systems is diminishing and being replaced 
by modern, more efficient production methods. This is due to low perceived value of traditional wine 
production. The purpose of this study was to provide an analysis of the region and showcase what viticulture 
currently exists. In the coming future, climate change will alter important micro-climate conditions that allow 
for the production of this specific type of wine. The methods in which Vinho Verde wine are produced will 
need to adapt in order to keep a similar composition and taste.
In summary, future objectives would be to provide design planning suggestions for maintaining Vinho Verde 
wine production in northern Portugal, based off of currently mapped viticulture practices and future climate 
change models.
NEXT STEPS
The next advancement of this work would be to study specific vine architecture in more depth. Uveira 
systems are of interest as they are the most economically viable and environmentally complex. Scientifically 
tracking production from several plots over several seasons may start to reveal patterns in growth related 
to design and how they can be manipulated to adapt for changing climates. While these systems currently 
produce low quality wine, changes in planting, maintenance, pruning, and harvest can increase quality and 
marketability. These changes, in addition to showcasing the history and culture of this viticulture, may start to 
show domestic and international interest in both preserving and marketing this method.
Uveira in the States
While Uveira systems are primarily found in Europe, both in Portugal and Italy, there are similar climate 
conditions in the northwestern United States. In an effort to further study these systems and test the viability 
of their replication in similar yet different locations, study plots could be constructed. Alongside this effort, 
it may even be a worthwhile experiment to construct these sites in other climates, in Central New York for 
instance, to test the resilience.
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